
THAT WHICH IS CLAIMED: 

1 . A process of forming a resist image in a microelectronic 
frate, said process comprising the steps of: 

contacting the substrate with a composition first comprising carbon 
5 dioxide and a component selected from the group consisting of at least one 
polymeric precursor, at least one monomer, at least one polymeric material, 
and mixtures thereof, to deposit the component opahe substrate and form a 
coating thereon; then 

imagewise exposing the coating to radiation such that exposed and 
10 unexposed coating portions are formed; gnd then 

subjecting the coating to a secojro composition comprising carbon 
dioxide having such that either one of the exposed or the unexposed coating 
portions are removed from the substrate and the other coating portion is 
developed and remains on the /boating to form an image thereon. 

15 

2. The processiiccording to/Claim 1 , wherein the exposed coating 
portion has a lower solubility in carbon dioxide relative to the unexposed 
coating portions, and v/herein said stej>6f subjecting the coating to a second 
composition comprising carbon dioxipe comprises removing the unexposed 

20 coating portion frqm the substrate such that the exposed developed coating 
portion remainsy 
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3. /The process according to Claim 2, wherein the polymeric 
material cofnprises a fluoropolymer. 

The process according to Claim 3, wherein the fluoropolymer 
is fornrfed from monomers selected from the group consisting of fluoroacrylate 
monomers, fluorostyrene monomers, fluoroalkylene oxide monomers, 
fluorolefin monomers, fluorinated alkyl vinyl ether monomers, cyclic 
fluorinated monomers, and mixtures thereof. 
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5. The process according to Claim 4, wherein the monomers are 
selected from the group consisting of 2-(N-ethylperfluorooctane- sjwlfonamido) 
ethyl acrylate, 2-(N-ethylperfluorooctane- sulfonamido) ethyl paethacrylate, 2- 
(N-methylperfluorooctane- sulfonamido) ethyl acrylate, 2-( 
methylperfluorooctane- sulfonamido) ethyl methacrylatef 1 ,1'- 
dihydroperfluorooctyl acrylate, 1,1-dihydroperfluorooctyl methacrylate, 
1 ,1\2,2'-tetrahydroperfluoroalkylacrylate, 1 J^^^fetrahydroperfluoroalkyl- 
methacrylate, a-fluorostyrene, 2,4,6-trifluoromeftiylstyrene, 
hexafluoropropylene oxide, perfluorocyclohexane oxide, tetrafluoroethylene, 
vinylidine fluoride, chlorotrifluoroethylene,yperfluoro(propyl vinyl ether), 
perfluoro(methyl vinyl ether), 2,2-biS"trifKJoromethyl-4,5-difluoro-1 ,3-dioxole, 
and mixtures thereof. 



6. The process according to Claim 2, wherein the polymeric 
15 material comprises a silicon-containing polymer. 
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7. The process/according to Claim 6, wherein the silicon- 
containing polymer comprises at least one segment selected from the group 
consisting of an alkyl^iloxane, a fluoro^/^rTsiloxane, a chloroalkyl siloxane, 
and mixtures therec 
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8. The process according to Claim 2, wherein an intermediate layer 
is present between the coating portion and the substrate, and said process 
further corr>prising the step of selectively etching the intermediate layer using 
the developed coating portion as an etching mask. 
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/9. The process according to Claim 8, wherein said step of 
selectively etching the intermediate layer comprises comprises contacting the 
intermediate layer with a gas selected from the group consisting of oxygen, 
chlorine, fluorine, and mixtures thereof. 
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10. The process according to Claim 2, further comprising the^teps 



of: 



depositing a metal-containing material or an ionic material on the 
surface of the substrate from which the exposed or the up^xposed coating 
portions were removed; and then 

removing the exposed coating portion from/the substrate. 
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1 1 . The process according to ClajfA 10, wherein the metal- 
containing material comprises at least one metal selected from the group 
consisting of aluminum, copper, gold.lltanium, tantalum, tungsten, 
molybdenum, silver, and alloys thereof. 
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12. The process according to Claim 10, wherein the ionic material is 
selected from the group consisting of boron, phosphorous, arsenic, and 
combinations thereof. 



1 3. The procefes according to 
selected from the gro/p consisting of vi 




2, wherein the radiation is 
, ultraviolet, x-ray, and e-beam. 



14. Theprocess according to Claim 13, wherein the radiation is 
ultraviolet or x-ray and the composition comprising polymeric material 
includes a photo acid generator. 



15. / The process according to Claim 10, wherein said step of 
25 removing /he exposed coating portion from the substrate comprises 

contacting the exposed coating portion with a carbon dioxide containing fluid 
such that the exposed coating portion is removed from the substrate. 



16. The process according to Claim 2, wherein said step of 
30 contacting the substrate with a first composition comprising carbon dioxide 
and a component comprises coating the component using a method selected 
from the group consisting of a spin coating method, a dip coating method, a 
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meniscus coating method, a coating method using self-assembled 
monolayers, and a spray coating method. X 

17. The process according to Claim 2yWherein the polymeric 

5 material is a copolymer of 1,1'-dihydroperfluopooctyl methacrylate and t-butyl 
methacrylate. / 

18. The process according to Claim 1 , wherein the exposed coating 
portion has a higher solubility in capoon dioxide relative to the unexposed 

10 coating portion, and wherein saicKstep of subjecting the coating to a second 
composition comprising carboiVdioxide comprises removing the exposed 
coating portion from the substrate such that the unexposed coating portion 
remains. / 

15 19. The process according to Claim 18, wherein the polymeric 

material comprises a fluoropolymer. 

20. The process according to Claim 19, wherein the fluoropolymer 
is formed from mpnomers selectedft^j^ the group consisting of fluoroacrylate 
20 monomers, fluorostyrene monomers, fluoroalkylene oxide monomers, 
fluorolefin moyfomers, fluorinated alkyl vinyl ether monomers, cyclic 
fluorinated mfonomers, and mixtures thereof. 

21 / The process according to Claim 20, wherein the monomers are 
25 selected/from the group consisting of 2-(N-ethylperfluorooctane- sulfonamide) 
ethyl acrylate, 2-(N-ethylperfluorooctane- sulfonamido) ethyl methacrylate, 2- 
(N-methylperfluorooctane- sulfonamido) ethyl acrylate, 2-(N- 
metnylperfluorooctane- sulfonamido) ethyl methacrylate, 1,1'- 
dihydroperfluorooctyl acrylate, l^'-dihydroperfluorooctyl methacrylate, 
30 1 J'^^'-tetrahydroperfluoroalkylacrylate, IJ^^-tetrahydroperfluoroalkyl- 
methacrylate, a-fluorostyrene, 2,4,6-trifluoromethylstyrene, 
nexafluoropropylene oxide, perfluorocyclohexane oxide, tetrafluoroethylene, 
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vinylidine fluoride, chlorotrifluoroethylene, perfluoro(propyK/inyl ether), 
perfluoro(methyl vinyl ether), 2,2-bis-trifluoromethyl-4 r 5-difluoro-1,3-dioxole, 
and mixtures thereof. 

22. The process according to Clakfi 18, wherein the polymeric 
material comprises a silicon-containing polymer. 
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23. The process according to Claim 22, wherein the silicon- 
containing polymer comprises at/least one segment selected from the group 
consisting of an alkyl siloxane/a fluoroalkyl siloxane, a chloroalkyl siloxane, 
and mixtures thereof. 



24. The process according to Claim 18, wherein an intermediate 
layer is present between the coating portion and the substrate, and said 

15 process further comprising the step of selectively etching the intermediate 
layer using the developed coating paftion as an etching mask. 

J Jk 

25. The'process according to Claim 24, wherein said step of 
selectively etching the intermediate layer comprises comprises contacting the 

20 intermediate layer with a gas selected from the group consisting of oxygen, 
chlorine, fluo/ine, and mixtures thereof. 



26./ The process according to Claim 18, further comprising the steps 



of: 



25 depositing a metal-containing material or an ionic material on the 

surface of the substrate from which the exposed or the unexposed coating 
portions were removed; and then 

removing the exposed coating portion from the substrate. 



30 / 27. The process according to Claim 26, wherein the metal- 

containing material comprises at least one metal selected from the group 
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consisting of aluminum, copper, gold, titanium, tantalurpftungsten, 
molybdenum, silver, and alloys thereof. 

28. The process according to Clamtf27, wherein the ionic material is 
selected from the group consisting of bopon, phosphorous, arsenic, and 
combinations thereof. 

29. The process according to Claim 18, wherein radiation is 
selected from the group consisting of visible, ultraviolet, X-ray, and e-beam. 

30. The processy&ccording to Claim 18, wherein the radiation is 
ultraviolet or x-ray and the first composition comprises a photo acid generator. 
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31. The process according to Claim 18, wherein said step of 
removing the unexposed coatinq portion from the substrate comprises 



contacting the unexposed coati/ 
fluid such that thje unexposed 



portion with a carbon dioxide containing 
iting portion is removed from the substrate. 



32. Jhe process according to Claim 18, wherein said step of 
contacting thfe substrate with a first composition comprising carbon dioxide 
and a component comprises coating the component using a method selected 
from the aroup consisting of a spin coating method, a dip coating method, a 
meniscus coating method, a coating method using self-assembled 
monolayers, and a spray coating method. 

33. The process according to Claim 18, wherein the component 
includes a polymeric material is selected from the group consisting of a 
copolymer of a fluoroacrylate and a component selected from the group 
consisting of C(CH 2 OH) 3 , a sugar unit, and SiR 3 wherein R is a polar group 
selected from the group consisting of: 
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— CH2CH2CH20H, 




f 2 CH 2 -CEEN ( and 



tures thereof, 



34. A process ©^forming integrated -circuits- comprising the steps of: 
(a) contactingyat least one wafer with a first composition comprising 
a component selectedyfrom the group consisting of at least one polymeric 
material, at least one^polymeric precursor, and at least one monomer, and 



mixtures thereof, tadeposit the ^bVnponent on the wafer and form a coating 
thereon; then / x\ 
1 0 (b) imagewise expo? ng fie coating to radiation such that exposed 

and unexposes coating portions are formed; then 

(c) ^subjecting the coating to a second composition comprising 
carbon dioxide such that either one of the exposed or the unexposed coating 
portions are removed from the at least one wafer and the other coating portion 
15 is developed and remains on the coating to form an image thereon; then 
(p) depositing a metal-containing material or an ionic material on 
the surface of the wafer from which the exposed or the unexposed coating 
portions are removed; and then 

/ (e) removing the exposed or unexposed coating portion from the 
20 wafer; 

/ wherein said steps (a) through (e) are performed in the IMPD without 
ttte at least one wafer being removed from the IMPD. 
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35. The process according to Claim 34, wherein saipk§tep (a) 
comprises depositing the component on the wafer using ^^^chemical vapor 
deposition (CVD) method. 

5 36. The process according to Claim 34, wherein the first 

composition comprises (1) carbon dioxide o/ (2) carbon dioxide and a co- 
solvent mixture. 

37. The process according/to Claim 34, wherein said steps (a) 
10 through (e) are repeated at least 9nce without removing the at least one wafer 
from the IMPD. 
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38. The process according to Claim 34, wherein an intermediate 
layer is present between the coating portion and the substrate, and said 
process further comprisii/g the step of selectively etching the intermediate 

ortion as an etching mask. 



layer using the developed coatincypj 



39. 



The process accon 



nc to Claim 38, wherein said step of 



selectively etching/the intermediate ayer comprises comprises contacting the 
intermediate layer with a gas selected from the group consisting of oxygen, 
chlorine, fluorine, and mixtures thereof. 



40. /The process according to Claim 34, wherein the exposed 
coating portion has a lower solubility in carbon dioxide relative to the 
25 unexposed coating portions, and wherein said step of subjecting the coating 
to a second composition comprising carbon dioxide comprises removing the 
unexposed coating portion from the substrate such that the exposed coating 
portion remains. 



30 / 41. The process according to Claim 34, wherein the polymeric 

material comprises a fluoropolymer. 
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42. The process according to Claim 41 , wherairfthe fluoropolymer 
is formed from monomers selected from the group assisting of fluoroacrylate 
monomers, fluorostyrene monomers, fluoroalkytene oxide monomers, 
fluorolefin monomers, fluorinated alkyl vinyl ^tner monomers, cyclic 
fluorinated monomers, and mixtures therec 



43. The process according Jtb Claim 42, wherein the monomers are 
selected from the group consisting>of 2-(N-ethylperfluorooctane- sulfonamide) 
ethyl acrylate, 2-(N-ethylperfluorofoctane- sulfonamido) ethyl methacrylate, 2- 
10 (N-methylperfluorooctane- sulfpnamido) ethyl acrylate, 2-(N- 
methylperfluorooctane- sulfo/amido) ethyl methacrylate, 1,1'- 
dihydroperfluorooctyl acrylsrce, 1,1 ! -dihydroperfluorooctyl methacrylate, 
1 , 1 , ,2,2'-tetrahydroperfluofoalkylacrylate, 1 , 1 \2,2'-tetrahydroperfluoroalkyl- 
methacrylate, a-fluorostyrene, 2,4,6-trifluoromethylstyrene, 
15 hexafluoropropylene oxide, perfluorocyclohexane oxide, tetrafluoroethylene, 
vinylidine fluoride, chforotrifluoroefhylene, perfluoro(propyl vinyl ether), 
perfluoro(methyl vir/yl ether), 2,2lbiLtlffluoromethyl-4,5-difl^ 
and mixtures thereof. X \ 

20 44. Tne process according to Claim 34, wherein the polymeric 

material comorises a silicon-containing polymer. 
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45. / The process according to Claim 44, wherein the silicon- 
containing/polymer comprises at least one segment selected from the group 
consisting of an alkyl siloxane, a fluoroalkyl siloxane, a chloroalkyl siloxane, 
and mixtures thereof. 
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\6. The process according to Claim 34, wherein the metal- 
contaihing material comprises at least one metal selected from the group 
consisting of aluminum, copper, gold, titanium, tantalum, tungsten, 
molybdenum, silver, and alloys thereof. 
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47. The process according to Claim 34, wherein the/fonic material is 
selected from the group consisting of boron, phosphorou^arsenic, and 
combinations thereof. 

5 48. The process according to Claim 34, wherein the radiation is 

selected from the group consisting of visible; ultraviolet, x-ray, and e-beam. 
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49. The process according tor Claim 48, wherein the radiation is 
ultraviolet or x-ray and the polymerij/material comprises a photo acid 
generator. 
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50. The process according to Claim 34, wherein said step of 
removing the exposed coatiBlg portion from the substrate comprises 
contacting the exposed costing portion with a carbon dioxide containing fluid 
such that the exposed coating portion is removed from the substrate. 

51. The process accorc ingUo Claim 50, wherein said step of 
contacting the substrate with a fir jbx composition comprising carbon dioxide 
and a component (comprises coating the component using a method selected 
from the group consisting of a spin coating method, a dip coating method, a 
meniscus coating method, a coating method using self-assembled 
monolayers, and a spray coating method. 



52. / The process according to Claim 34, wherein the polymeric 
25 material is/a copolymer of 1 V-dihydroperfluorooctyl methacrylate and t-butyl 
methacrylate. 
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>3. The process according to Claim 34, wherein the exposed 
coatirYg portion has a higher solubility in carbon dioxide relative to the 
une)roosed coating portions, and wherein said step of subjecting the coating 
to af second composition comprising carbon dioxide comprises removing the 
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exposed coating portion from the substrate such that the un^fposed coating 
portion remains. 

54. The process according to Claim 5^/wherein the polymeric 
material comprises a fluoropolymer. 
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55. The process according to/Claim 54, wherein the fluoropolymer 
is formed from monomers selected from the group consisting of fluoroacrylate 
monomers, fluorostyrene monomers, fluoroalkylene oxide monomers, 
fluorolefin monomers, fluorinatecf alkyl vinyl ether monomers, cyclic 
fluorinated monomers, and mpctures thereof. 
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56. The process^according to Claim 55, wherein the monomers are 
selected from the group/consisting of 2-(N-ethylperfluorooctane- sulfonamido) 
ethyl acrylate, 2-(N-etj?fylperfluorooystane- sulfonamido) ethyl methacrylate, 2- 
(N-methylperfluorooiCtane- sulfonamide ethyl acrylate, 2-(N- 
methylperfluorooctane- sulfonamip<5» ethyl methacrylate, 1,1'- 



dihydroperfluorooctyl acrylate, 1, 
1,1\2,2'-tetrahytlroperfluoroalkyl 



'-dirydroperfluorooctyl methacrylate, 
rylate, 1 , 1 '^^'-tetrahydroperfluoroalkyl- 
methacrylate/a -fluorostyrene, 2,4,6-trifluoromethylstyrene, 
hexafluorop/opylene oxide, perfluorocyclohexane oxide, tetrafluoroethylene, 
vinylidine fluoride, chlorotrifluoroethylene, perfluoro(propyl vinyl ether), 
perfluoroftnethyl vinyl ether), 2,2-bis-trifluoromethyl-4,5-difluoro-1,3-dioxote, 
and mixtures thereof. 

/57. The process according to Claim 53, wherein the polymeric 
material comprises a silicon-containing polymer. 
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58. The process according to Claim 57, wherein the silicon- 
containing polymer comprises at least one segment selected from the group 
consisting of an alkyl siloxane, a fluoroalkyl siloxar^fa chloroalkyl siloxane, 
and mixtures thereof. 

59. The process according to Otaim 53, wherein the metal- 
containing material comprises at leasbone metal selected from the group 
consisting of aluminum, copper, gol/a, titanium, tantalum, tungsten, 
molybdenum, silver, and alloys thereof. 

60. The process according to Claim 53, wherein radiation is 
selected from the group consisting of visible, ultraviolet, X-ray, and e-beam. 
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61. The process according to Claim 53, wherein radiation is 
ultraviolet or e-beam apfd the polymeric material comprises a photo acid 
generator. 



62. 



The process accord inc 



Jlaim 53, wherein said step of 



removing the une/xpbsed coating pofnion from the substrate comprises 
contacting the unexposed coating portion with a carbon dioxide containing 
fluid such that/he unexposed coating portion is removed from the substrate. 



63. / The process according to Claim 62, wherein said step of 
contacting /he substrate with a first composition comprising carbon dioxide 
25 and a component comprises coating the component using a method selected 
from theygroup consisting of a spin coating method, a dip coating method, a 
meniscus coating method, and a spray coating method. 



'64. The process according to Claim 53, wherein the carbon dioxide 
30 soluble polymeric material is selected from the group consisting of a 

copolymer of a fluoroacrylate and a component selected from the group 
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consisting of C(CH 2 OH) 3 , a sugar unit, SiR 3 wherein R is ^polar group 
selected from the group consisting of: 

65. The method according to Claim 3^ wherein the composition 
5 further comprises a co-solvent. 
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66. The method according toyClaim 34, further comprising the step 
of selectively etching the wafer, wherein said step of selectively etching the 
wafer occurs subsequent to step (d) but prior to step (d). 

67. A process of forging integrated circuits comprising the steps of: 

(a) inserting at lea^i one wafer into an integrated microelectronics 
process device (IMPD); the 

(b) contacting the at least one wafer with a first composition 
comprising a componej/t selected from the group consisting of at least one 
polymeric material, at/east one polymeric precursor, and at least one 
monomer, and mixtures thereof, to deposit the component on the substrate 
and form a coating Ahereon; then/ \ / 

(c) imagewise exposir gjtpe coating to radiation such that exposed 
and unexposed coating portion^ are formed; then 

(d) subjecting the coating to a second composition comprising 
carbon dioxide such that either one of the exposed or the unexposed coating 
portions are removed from the at least one wafer and the other coating portion 
is developed and remains on the coating to form an image thereon; then 

(e) / depositing a metal-containing material or an ionic material on 
the surface of the wafer from which the exposed or the unexposed coating 
portions/are removed; then 

removing the exposed or unexposed coating portion from the 
substrate; and then 

(g) removing the at least one wafer from the IMPD; 
wherein said steps (a) through (f) are performed in an IMPD without the 
at Idast one wafer being removed from the IMPD. 
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